2 1 g SiO 2 was dispersed in 50 mL deionized water with the help of ultrasonic wave, and the Au sol was added into the above-solution. After 6 h, the products were centrifuged (4000 rpm, 10 min), washed with ethanol and dried in a vacuum oven at 60 o C.
Preparation of Au@SiO 2 NPs
Au NPs were prepared according to a previously reported method with slight modification. 2 In a typical synthesis, 4.5 mL HAuCl 4 •3H 2 O (4 g/L) and 30 mL deionized water were added in a threeneck flake at 100 o C. 1.0 mL sodium citrate aqueous solution (3.0 wt %) was injected quickly into the above-mentioned solution and then refluxed for 30 min. After the solution was cooled down to room temperature, an aqueous solution of PVP K30 (0.03 g/mL, 0.65 mL) was added to the Au sol in order to modify the surfaces of Au NPs to facilitate silica coating. The sol was stirred for 12 h at room temperature. PVP-modified Au NPs were collected by centrifugation (9000 rpm, 30 min) and redispersed in 10 mL deionized water under ultrasonic wave. 5.0 mL PVP-modified Au was added to 20 mL ethanol and vibrated for 2 min in an oscillator. 0.3 mL TEOS and 0.65 mL NH 3 •H 2 O were injected into the above-solution. After 2 h, the products were centrifuged (8000 rpm, 15 min), washed with ethanol and dried in a vacuum oven at 60 o C.
Preparation of H-CeO 2 NPs
H-CeO 2 NPs were prepared by using SiO 2 as templates. 0.1 g SiO 2 and 1 g PVP were dispersed in 40 mL deionized water with the help of ultrasonic wave, and the mixture was put in the oil bath at 95 o C. 5 mL 0.5 mmol Ce(NO 3 ) 3 and 5 mL 0.5 mmol HMTA aqueous solutions were added into the above-solution in turn under vigorous stirring. After 2 h, the mixture was cooled down to room temperature, centrifuged (7000 rpm, 10 min) and dried in a vacuum oven at 60 o C to obtain SiO 2 @CeOOH. The products were heated from room temperature to 600 o C with a heating rate of 5 o C/min and kept for 2 h to obtain SiO 2 @CeO 2 . Then, the 0.1 g SiO 2 @CeO 2 NPs were dispersed in 40 mL 2 M NaOH aquous solution, and stirred for 24 h. After the products were centrifuged, washed with ethanol and dried in a vacuum oven at 60 o C, the H-CeO 2 NPs were obtained. (Table S4 ). The diffraction patterns of the CeO 2 are similar for all the samples pretreated in O 2 and H 2 . The specific surface area of H-CeO 2 is 226.7 m 2 /g, and the pore diameters are mainly distributed at about 4 nm (Fig. S4d) . As reported in the literature, 6 oxygen vacancy was produced when Ce 4+ was reduced to Ce 3+ , and the amount of the adsorbed oxygen increased with the increasing of the oxygen vacancy, 6 leading to the enhancement of the catalytic activity. The OI belongs to lattice oxygen, OII is associated with the O 2− ions in the oxygen deficient regions and OIII is attributed to absorbed oxygen, respectively. [7] [8] [9] [10] In Table S4, 
